Background. The histology of epithelial ''borderline lesions'' of the breast, which have features in between atypical ductal hyperplasia (ADH) and ductal carcinoma in situ (DCIS), is well described, but the clinical behavior is not. This study reports subsequent ipsilateral breast events (IBE) in patients with borderline lesions compared with those with DCIS. Methods. Patients undergoing breast-conserving surgery for borderline lesions or DCIS from 1997 to 2010 were identified from a prospective database. IBE was defined as the diagnosis of subsequent ipsilateral DCIS or invasive ductal carcinoma. Results. A total of 143 borderline-lesion patients and 2,328 DCIS patients were identified. Median follow-up was 2.9 and 4.4 years, respectively. 7 borderline-lesion and 172 DCIS patients experienced an IBE. 5 year IBE rates were 7.7 % for borderline lesions and 7.2 % for DCIS (p = .80). 5 year invasive IBE rates were 6.5 and 2.8 %, respectively (p = .25). Similarly, when analyses were restricted to patients who did not receive radiotherapy, or endocrine therapy, or both, borderline-lesion and DCIS patients did not demonstrate statistically significant differences in rates of IBE or invasive IBE. Conclusions. When compared with DCIS, borderline lesions do not demonstrate lower rates of IBE or invasive IBE. Despite ''borderline'' histology, a 5 year IBE rate of 7.7 % and an invasive IBE rate of 6.5 % suggest that the risk of future carcinoma is significant and similar to that of DCIS.
While the existence of borderline lesions has been well described, the natural history and risk of subsequent breast cancers have not. 4, 6, 7 ADH is considered a risk factor for the development of breast cancers; DCIS is considered the precursor of invasive breast cancer. No treatment is considered necessary for ADH; excision to clear margins is not required, and mastectomy and radiation are not indicated. Rather, discussion and consideration of risk-reduction options are standard, and the risk of subsequent breast cancers is equal in both breasts. In contrast, a woman with DCIS has a greater risk of subsequent ipsilateral breast cancer (either in situ or invasive) such that a diagnosis of DCIS mandates treatment. Standard of care includes complete excision and consideration of adjuvant radiotherapy and endocrine therapy.
When a lesion is ''borderline,'' reported as ''markedly atypical ductal hyperplasia bordering on low-grade ductal carcinoma in situ'' or ''markedly atypical ductal hyperplasia focally reaching the level of DCIS,'' a clinician faces an absence of data regarding its natural history. Knowledge of clinical outcomes for this entity would be helpful in counseling and managing such patients.
The aim of the present report is to describe clinical outcomes of women who underwent surgical excision of borderline lesions and to compare these outcomes to those for women diagnosed with DCIS during the same time period. Our hypothesis was that women with borderline lesions are less likely to be diagnosed with subsequent ipsilateral breast cancer than are women with DCIS.
METHODS AND MATERIALS
After obtaining approval from the Memorial SloanKettering Cancer Center institutional review board, a prospectively maintained DCIS database for women undergoing breast-conserving surgery was queried to identify all patients with an epithelial borderline lesion or DCIS from 1997 through 2010. Pathology databases were also queried for any reports for patients with ADH or DCIS that included the terms ''approach,'' ''border,'' ''near,'' ''at,'' or ''reach.'' Histopathologic diagnoses were retrieved from original pathology reports after surgical excision. Cases with the definitive histopathologic diagnosis of ''markedly atypical ductal hyperplasia bordering on lowgrade ductal carcinoma in situ'' or ''markedly atypical ductal hyperplasia focally reaching the level of DCIS'' Use of adjuvant radiotherapy and endocrine therapy were recorded as ''yes,'' ''no,'' or assigned ''unknown.'' Followup for women in the prospective database is updated at least annually by contacting them by mail or phone and by review of the medical record.
A subsequent ipsilateral breast event (IBE) was defined as the diagnosis of an ipsilateral breast in situ or invasive carcinoma. In rare cases (n = 2), no information was available on whether the disease was in situ or invasive; these patients were said to have had an IBE of unknown type.
Statistical Analyses
Differences between groups were assessed using Wilcoxon rank-sum tests (for continuous covariates) and chisquare tests (for categorical covariates). The primary clinical endpoint was an IBE. Patients who did not have an IBE were censored at last follow-up or death. The 5 year rates of IBE were determined using Kaplan-Meier methods. Competing risks survival analysis was used to estimate the cumulative incidence of ipsilateral invasive ductal carcinoma with in situ and unknown-type IBE as competing events. Comparisons were assessed using the log-rank test for IBE and Gray's Test for invasive IBE. A p value less than .05 was considered significant. All statistical analyses were performed using SAS 9.2 (SAS Institute, Inc, Cary, NC) and R 2.11.1 (The R Foundation for Statistical Computing, Vienna, Austria).
RESULTS
A total of 143 patients with borderline lesions and 2328 patients with DCIS were identified. Clinicopathologic characteristics ( Table 1 ) and outcomes (Table 2) for the entire population and for the subset that did not receive adjuvant radiotherapy are presented. Median follow-up was 2.9 years (range, 0-13.0 years) for borderline lesions and 4.4 years (range, 0-14.2 years) for DCIS. There were no deaths from breast cancer in the borderline group. There were 3 deaths from breast cancer in the DCIS group; all had a diagnosis of contralateral invasive breast cancer.
The 5 year rate of IBE was 7.7 % (95 % confidence interval [95 % CI], 1.0-14.3 %) for patients with borderline lesions and 7.2 % (95 % CI, 5.9-8.5 %) for those with DCIS (log-rank p = .80) (Fig. 1a) . When the analysis was limited to patients who did not receive radiotherapy, there remained no significant difference in IBE between borderline-lesion patients and DCIS patients (5 year rates: 8. (Fig. 1b) (log-rank p = .26). When borderlinelesion patients and low-grade DCIS patients were compared, Kaplan-Meier curves overlap (p [ .50) for both the entire population and the subset without radiation (Fig. 1c, d ). No significant differences in the incidences of invasive IBE were seen between patients with borderline lesions and DCIS, with 5 year invasive IBE rates of 6.5 and 2.8 %, respectively (p = .25) (Fig. 2a) . Subset analyses of patients not receiving radiotherapy (p = .60) (Fig. 2b) and those with low-grade DCIS (p = .27 for all patients; p = .45 for no-radiotherapy cohort) (Fig. 2c, d ) also showed no significant differences in invasive IBE rates between borderline lesions and DCIS.
Although adjuvant endocrine therapy was routinely offered to both patients with borderline lesions and DCIS, fewer patients with borderline lesions received adjuvant endocrine therapy compared with DCIS (15.4 versus 22.4 %, respectively). Kaplan-Meier analyses were repeated for patients who did not receive adjuvant endocrine therapy. No statistically significant differences were detected for all IBE (borderline lesions versus DCIS [p = .71]; for borderline lesions versus low-grade DCIS [p = .40]) (Fig. 3a, c) (Fig. 4a, c) .
Kaplan-Meier analyses were repeated for patients who received neither adjuvant radiotherapy nor adjuvant endocrine therapy. Again, no statistically significant differences were (Fig. 3b, d) (Fig. 4b, d ).
DISCUSSION
In a seminal analysis of 10,366 benign breast lesions in 3,303 women over a median follow-up of 17 years, Dupont et al. classified benign breast lesions into three categories based on varying risks for the development of subsequent invasive breast cancer: nonproliferative, proliferative lesions without atypia, and atypical hyperplasia (atypical ductal hyperplasia, atypical lobular hyperplasia). Project (NSABP) Prevention Trial (P-1), women with atypical hyperplasias had an initial 5 year observed invasive breast cancer rate of 5.0 %. [11] [12] [13] This increased risk is not entirely surprising insofar as ''atypical ductal hyperplasias are lesions that have some of the architectural and cytologic features of low-grade DCIS.'' 14 Indeed, Masood and Rosa summarize that ''these morphologic and quantitative measures (which are used to distinguish ADH from DCIS) are quite subjective and somewhat arbitrary. '' 6 The quantitative measure currently used as a criteria for separation between ADH and low nuclear grade DCIS is ''morphological changes of DCIS seen in \2 separate duct spaces or in \2 mm in maximum dimension.'' 6 One could hypothesize that perhaps the behavior of a lesion that is ''borderline'' only on the basis of small size may be The blurriness of boundaries separating ADH and lowgrade DCIS results in interobserver variation-what may be ADH to one pathologist may be low-grade DCIS to another. In a classic study, Rosai presented a series of cases of epithelial borderline lesions to 5 highly respected surgical pathologists. 4 In none of the cases did all 5 pathologists agree on the histologic diagnoses, and in only 18 % of the cases did 4 out of 5 pathologists agree. Schnitt et al. found that when written standardized diagnostic criteria and teaching slides were given to pathologists, variations in diagnostic interpretations were reduced, but ubiquitous and unequivocal consensus was by no means achieved. 15 They reported that 6 of 6 pathologists agreed on the diagnosis in only 58 % of cases. These findings suggest that some lesions are truly borderline and cannot be definitively categorized as ADH or as DCIS in spite of the use of standardized histologic criteria.
Unfortunately, current standards of practice do not allow for blurry boundaries-whereas ADH is considered a ''risk a b d c FIG. 4 Cumulative incidence analyses of invasive ipsilateral breast events for patients with borderline lesions and DCIS that did not receive endocrine therapy for a the entire population, b borderline lesions and DCIS cases not receiving adjuvant radiotherapy, c borderline lesions and low-grade DCIS, and d borderline lesions and low-grade DCIS not receiving adjuvant radiotherapy factor'' that warrants no specific therapeutic intervention, DCIS is considered a carcinoma in both nomenclature and practice. When confronted with a diagnosis of a borderline lesion, a clinician must counsel a patient regarding its significance and choose whether to pursue the less aggressive ADH treatment pathway (surveillance and consideration of risk-reducing endocrine therapy) or the more aggressive DCIS treatment pathway (excision to clear margins [or mastectomy] with consideration of therapeutic radiotherapy and endocrine therapy).
However, it is noteworthy that endocrine therapy may benefit both patient populations. NSABP P-1 demonstrated that for women with atypical hyperplasia, tamoxifen reduced annual invasive breast cancer rates from 1.04 to 0.26 %, a 75 % risk reduction. 13 In NSABP B-24, in women who underwent lumpectomy and adjuvant radiotherapy for estrogen-receptor positive DCIS, the addition of tamoxifen reduced the risk of ipsilateral invasive breast carcinoma by 39 %. 16 While the role of endocrine therapy for patients with borderline lesions has not been directly evaluated, these findings suggest that a significant risk reduction may be observed.
In this clinical audit, borderline lesions and DCIS did not behave differently. It is particularly noteworthy that analyses failed to demonstrate any differences in invasive IBE for borderline lesions versus DCIS (even when examining the subsets without adjuvant radiotherapy or endocrine therapy) and actually showed absolute rates of invasive carcinoma to be higher (not statistically significant) with borderline lesions (Fig. 2) . Thus, it may be imprudent to consider borderline lesions as having lower malignant potential than DCIS. On the other hand, concerns about overdiagnosis and overtreatment of DCIS could also apply to ''borderline'' lesions if DCIS treatment options are offered to patients with such lesions.
There were too few patients with borderline lesions to perform a meaningful multivariable analysis. Nonetheless, the borderline-lesion and DCIS groups differed in regard to three clinicopathologic characteristics: age, menopausal status, and margin status. In our series, the borderlinelesion group was significantly younger than the DCIS group; median ages were 51 years of age versus 57 years of age, respectively (p \ .001). It is well established that compared with older patients, younger patients have a higher risk of ipsilateral breast tumor recurrence after treatment for DCIS. [17] [18] [19] [20] [21] [22] [23] Another limitation of this series is the potential for selection bias resulting from inclusion of only women who underwent breast-conserving surgery. It is likely that larger and more aggressive DCIS lesions were more commonly treated with mastectomy than were ''borderline'' lesions. The greatest limitation of this report is the limited size and follow-up of our borderline-lesion population. Further studies of this population that include more patients and longer follow-up are needed. However, to our knowledge, this report constitutes the largest published series of patient outcomes for women with epithelial borderline lesions of the breast.
In summary, histologic studies support the existence of a neoplastic epithelial continuum and therefore the existence of borderline lesions. Clinically, borderline lesions and DCIS have similar subsequent rates of all IBE and, most importantly, of invasive IBE. Until biological markers are identified that can distinguish lesions with malignant potential from those without, caution should be used in treating borderline lesions. Knowledge of the similar magnitude of risk between borderline lesions and DCIS should be incorporated into risk estimation and patient management.
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